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[OBJECT] 

Base metal is supported and alloyed on the 
particle of the platinum or the platinum alloy in 
the catalyst. 

A platinum independent particle and a base 
metal independent particle are decreased, and 
deviation of an alloy composition ratio is made 
smaller. The method of making the phosphoric 
acid type fuel battery platinum alloy catalyst 
which can improve the dissolubility-resistant 
and the activity at the time of using for a 
phosphoric acid type fuel cell is provided. 

[SUMMARY OF THE INVENTION] 

An ultrasonic homogenizer disperses, soaking a 
catalyst which supported platinum or the 
platinum alloy with the carbon powder in warm 
water, and stirring it. 

After that, the electroless plating of 1 kind or the 
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2 kinds of chromium, manganese, iron, cobalt, 
nickel, and copper is carried out to this 
dispersed catalyst. 

It alloys with the platinum or the platinum 
alloy particle in the catalyst. 

A manufacturing method of a phosphoric acid 
type fuel battery platinum alloy catalyst 
characterized by the above-mentioned. 

[CLAIMS] 



& y h/n'/vF, s.y<jrA\ &fco 
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[CLAIM 1] 

An ultrasonic homogenizer disperses, soaking a 
catalyst which supported platinum or the 
platinum alloy with the carbon powder in warm 
water, and stirring it. 

After that, the electroless plating of 1 kind or the 
2 kinds of chromium, manganese, iron, cobalt, 
nickel, and copper is carried out to this 
dispersed catalyst. 

It alloys with the platinum or platinum alloy 
particle in the catalyst 

A manufacturing method of a phosphoric acid 
type fuel battery platinum alloy catalyst 
characterized by the above-mentioned. 

[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



[0 0 0 2] 



[INDUSTRIAL APPLICATION] 

This invention relates to the manufacturing 
method of a phosphoric acid type fuel battery 
platinum alloy catalyst. 

[0002] 



[PRIOR ART] 

Conventionally, in order to produce a 
phosphoric acid type fuel battery platinum alloy 
catalyst, a catalyst which supported platinum 
with the carbon powder is soaked in water. 
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To this the solution which contains 1 kind or 2 
kinds of base metal forming an alloy content, 
that is, chromium, manganese, iron, etc. are 
added as a nitrate solution. Cobalt, nickel, 
copper, etc. are added as an ammonia property 
alkaline solution. The dryness was carried out, 
after mixing, and carrying out an about one hour 
stir and making the form of a slurry. 

After that, it heated before and after 900 
degree C under the hydrogen air current, and 
reduction and the alloying process were 
performed. 

The platinum alloy catalyst which can be 
produced by this conventional manufacturing 
method, Although an alloy composition ratio 
target is molar ratio Pt:base metal =1:1. Even 
if it increases the amount of mixing of the 
solution containing base metal or it stirs for a 
long time, it is alloyed only to about 1:0.3. 

Moreover after mixing a catalyst of carbon 
powder which made platinum support with a 
solution, in order to carry out a dryness, a base 
metal component makes the crystal of a salt, 
and precipitates non-uniformly, and the 
maldistribution of a base metal component 
occurs in a catalyst. 

Even when it performs this in hydrogen an 
alloying process, A particle platinum 
independent or base metal independent 
besides the platinum alloy which became base 
metal and the alloy is also made. 

In particular a base metal independent 
particle will be easily flushed from an acid. 
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[PROBLEM ADDRESSED] 

Then this invention, Support and alloy base 
metal on the particle of the platinum or the 
platinum alloy in the catalyst, and a platinum 
independent particle and a base metal 
independent particle are decreased. And an 
alloy composition ratio is brought close to 1:1 
from present 1:0.3, and deviation of the alloy 
composition ratio between the alloy 
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microparticles in the catalyst is made smaller. It 
is going to provide the manufacturing method of 
the phosphoric acid fuel battery platinum alloy 
catalyst which can improve dissolubility- 
resistant and an activity. 
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[SOLUTION OF THE INVENTION] 

The manufacturing method of the phosphoric 
acid type fuel battery platinum alloy catalyst of 
this invention for solving an above subject, An 
ultrasonic homogenizer disperses, soaking a 
catalyst which supported platinum or the 
platinum alloy with the carbon powder in warm 
water, and stirring it. 

After that, the electroless plating of 1 kind or the 
2 kinds of chromium, manganese, iron, cobalt, 
nickel, and copper is carried out to this 
dispersed catalyst. 

It alloys with the platinum in the catalyst, or a 
platinum alloy particle. 

The above-mentioned characterizes it. 
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[EFFECT] 

At the manufacturing method of the phosphoric 
acid type fuel battery platinum alloy catalyst of 
this invention, as mentioned above, A catalyst 
which supported platinum or the platinum alloy 
with the carbon powder is dispersed. The 
electroless plating of 1 kind or the 2 kinds of 
chromium, manganese, iron, cobalt, nickel, and 
copper is carried out to this. Since it alloys with 
the platinum or a platinum alloy particle in 
catalyst, a platinum independent particle and a 
base metal independent particle decrease. 

And deviation of an alloy composition ratio 
reduces remarkably and the dissolubility- 
resistant and the activity of a catalyst improve. 
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[Example] 

The Example of the manufacturing method of 
the phosphoric acid type fuel battery platinum 
alloy catalyst of this invention is explained. 

[0007] 

(1) Soak 12.85g of the platinum-carbon 
catalysts containing 2.85g of platinum in 180 ml 
of boiling waters. The ultrasonic homogenizer 
was made to disperse, stirring. 

Next, 1.94g of nickel chloride, 1.93g of cobalt 
chloride, 29.58g of sodium tartrate as a 
complex agent, 13.49g of hydrazine 
hydrochlorides as reducer. Make an above be 
320 ml aqueous solution. 
The whole quantity of the solution which 
adjusted PH to 12.8 with NaOH solution 50% is 
thrown at once into the slurry of an above- 
mentioned platinum-carbon catalyst. 

2 minutes was dispersed with the ultrasonic 
homogenizer, stirring. 

And this is filtered after stirring a 1 hour. 
Furthermore several times washing was carried 
out with water until cleaning liquid became 
neutral. 

Finally, it heated before and after 900 degree 
C under the hydrogen air current, and the 
alloying process of the platinum particle, nickel 
and cobalt in the catalyst was carried out. 



[0008] 

(2) Soak 8.8g of the platinum-carbon catalysts 
containing 1.95g of platinum in 120 ml of boiling 
waters. The ultrasonic homogenizer was made 
to disperse, stirring. 

1.45g of next nickel nitrates, 2.05g of iron 
nitrate, 18.42g of sodium tartrate as a complex 
agent, As reducer, 31.24g of hydrazine 
hydrochlorides. Make an above be a 200 ml 
solution. 

The whole quantity of the solution which 
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adjusted PH to 12.8 with NaOH solution 50% is 
thrown at once into the slurry of an above- 
mentioned platinum-carbon catalyst. 

1 minute was dispersed with the ultrasonic 
homogenizer, stirring. 

And this is filtered after stirring a 1 hour. 
Furthermore several times washing was carried 
out with water until cleaning liquid became 
neutral. 

Finally, it heated before and after 900 degree 
C under the hydrogen air current, and the 
alloying process of the platinum particle, nickel 
and iron in the catalyst was carried out. 



[0009] 

(3) Soak 12.85g of the platinum-carbon 
catalysts containing 2.85g of platinum in 180 ml 
of boiling waters. The ultrasonic homogenizer 
was made to disperse, stirring. 

Next, 3.53g copper sulfate, 7.59g of tartrate 
as a complex agent, 5.06g of sodium hydroxide 
as a PH regulator, formaldehyde (37%) 25.3 ml 
as reducer. Make an above be a 240 ml 
solution. It adjusted to PH12.8. 
The whole quantity of this solution is thrown into 
the slurry of an above-mentioned platinum- 
carbon catalyst at once. 

1 minute was dispersed with the ultrasonic 
homogenizer, stirring. 

And this is filtered after stirring a 1 hour. 
Furthermore several times washing was carried 
out with water until cleaning liquid became 
neutral. 

Finally, it heated before and after 900 degree 
C under the hydrogen air current, and the 
alloying process of the platinum particle and 
copper in the catalyst was carried out. 



[0 0 10] [0010] 

±IE© «fc o icM^Lft^^MM The phosphoric acid type fuel battery platinum 
to 9 A/SElf^MS^-n^ al, °y catalyst of the each Example produced as 

mentioned above, Base metal independent 
particles, such as a platinum independent 
particle, nickel, cobalt, iron, and copper, are 
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very few. Moreover the alloy composition ratio 
of platinum and base metal approaches 1:1. 
Deviation of the composition ratio between the 
alloy microparticles in the catalyst reduced 
remarkably. 

And when these platinum alloy catalyst was 
used for the phosphoric acid type fuel cell, 
dissolubility-resistant improved remarkably and 
the initial stage activity in a halfcell improved 2- 
5%. 

In addition, the platinum on a carbon carrier 
makes the activator of an electroless plating. 

Definitely on platinum, a plating component 
precipitates. 

Therefore, since a plating component 
precipitates similarly palladium generally known 
as an activator of an electroless plating, it adds 
that it is possible to obtain a catalyst which was 
excellent in welding-resistant property and the 
activity similarly with palladium, their mixtures, 
and the alloy. 



[EFFECT OF THE INVENTION] 

As mentioned above according to the 
manufacturing method of the phosphoric acid 
type fuel battery platinum alloy catalyst of this 
invention, a platinum independent particle and 
a base metal independent particle are very few. 
Moreover deviation of the alloy composition 
ratio of platinum and base metal is remarkably 
few. The platinum alloy catalyst which can 
improve the dissolubility-resistant and the 
activity at the time of using for a phosphoric acid 
type fuel cell can be obtained. 
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(57) [Abstract] 
[Objective] 

Bearing base metal in platinum in catalyst, or on particle of 
the platinum alloy alloying doing, it decreases platinum alone 
particle and base metal alone particle, at thesame time makes 
deviation of alloy composition ratio smaller, case where i ruses 
for phosphoric acid type fuel cell elution resistance and 
activity it offers method which can make platinum alloy 
catalyst for phosphoric acid type fuel cell which can improve. 

[Constitution] 

While soaking catalyst which bears platinum or platinum 
alloy in the carbon powder in warm water and agitating 
manufacturing methodo of platinum alloy catalyst for the 
phosphoric acid type fuel cell where it disperses with 
ultrasonic homogenizer, after that this in catalyst which is 
dispersed, electroless plating it does 1 kind or 2 kinds of 
chromium* manganese * iron* cobalt* nickel* copper, 
platinum or platinum alloy particle and alloying in catalyst 
does and makesfeature 

[Claim(s)] 
[Claim 1] 
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While soaking catalyst which bears platinum or platinum 
alloy in the carbon powder in warm water and agitating 
manufacturing method,, of platinum alloy catalyst for the 
phosphoric acid type fuel cell where it disperses with 
ultrasonic homogenizer, after that this in catalyst which is 
dispersed, electroless plating it does 1 kind or 2 kinds of 
chromium* manganese* iron* cobalt* nickel* copper, 
platinum or platinum alloy particle and alloying in catalyst 
does and makesfeature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards manufacturing method of platinum 
alloy catalyst for phosphoric acid type fuel cell. 

[0002] 

[Prior Art] 

Until recently, platinum alloy catalyst for phosphoric acid 
type fuel cell is produced, it soaked the catalyst which bears 
platinum in carbon powder in water, it mixedas ammonia 
alkaline solution as for solution, namely as for chromium* 
manganese* iron etc nitrate salt solution, cobalt* nickel* 
copper etc which include base metal of 1 kind or 2 kinds 
whichbecomes alloy component in this adding, 1 hour extent 
agitated and after making slurry , dry solid it did. 

After that heating to approximately 900 deg C under 
hydrogen stream, itreduced and it treated alloying. 

platinum alloy catalyst which can be produced with this 
conventional manufacturing method, alloy composition ratio 
being the mole ratio, Pt: base metal=l : 1 it is a goal of 
increasing mixed amount of solution which includes base 
metal in spite, even when, in addition lengthy agitating, 1 : 
alloying is done to only 0.3 extent. 

In addition in order after solution and mixture dry solid to do 
the catalyst of carbon powder which bears platinum, base 
metal component becoming crystal of salt, it precipitates to 
nonuniform, maldistribution of the base metal component 
happens in catalyst. 

This treating alloying in hydrogen, also other platinum alone 
of platinum alloy which becomes base metal and alloy or 
particle of base metal alone ispossible, particle of especially 
base metal alone is washed away easily with acid. 

[0003] 

[Problems to be Solved by the Invention] 

Then this invention, bearing base metal in platinum in catalyst 
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and or on particle of platinum alloy alloying doing, to 
decrease platinum alone particle and the base metal alone 
particle, at same time alloy composition ratio present state 1 : 
0.3 Bringing close to to 1:1, making deviation of alloy 
composition ratio between alloy microparticle in catalyst 
smaller, elution resistance and activity it issomething which it 
tries to offer manufacturing method of platinum alloy catalyst 
for phosphoric acid fuel cell which can improve. 

[0004] 

[Means to Solve the Problems] 

While manufacturing method of platinum alloy catalyst for 
phosphoric acid type fuel cell of this invention in order 
tosolve above-mentioned problem, soaking catalyst which 
bears the platinum or platinum alloy in carbon powder in 
warm water and agitating itdisperses with ultrasonic 
homogenizer, after that this in catalyst which isdispersed, 
electroless plating it does 1 kind or 2 kinds of chromium, 
manganese. iron, cobalt. nickeL copper, It is something 
which platinum or platinum alloy particle and alloying in the 
catalyst it does and makes feature. 

[0005] 

[Working Principle] 

As description above with manufacturing method of platinum 



alloy catalyst for phosphoric acid type fuel cell of the this 
invention, to disperse catalyst which bears platinum or 
platinum alloy in the carbon powder, electroless plating to do 
1 kind or 2 kinds of chromium * manganese, iron, cobalt, 
nickel, copper in this, because platinum or platinum alloy 
particle and alloying in catalyst it does, platinum alone 
particle and base metal alone particle decrease, at same time 
deviation of alloy composition ratio decreases considerably, 
elution resistance and activity of catalyst improve. 

[0006] 

[Working Example(s)] 

Working Example of manufacturing method of platinum alloy 
catalyst for phosphoric acid type fuel cell of this invention 
isexplained. 

[0007] 

While soaking platinum-carbon catalyst 12.85g which (1) 
platinum 2.85 g is included inboiling water reactor 180 ml , 
agitating it dispersed with the ultrasonic homogenizer. 

While next designating hydrazine hydrochloride 13.49g as 
aqueous solution of 320 ml as the sodium tartrate 29.58g. 
reductant as nickel chloride 1 .94g. cobalt chloride 1.93g. 
complexing agent, throwing solution which adjusted pH 
12.8with 50% NaOHsolution, at total amount one time in 
slurry of aforementioned platinum-carbon catalyst, agitating 2 
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«ftlC7kHa3!£Tr- 900 deg c flir&icta&L 
[0008] 

(2) e&£l.95g£*;G 8.8g£ 
mt?* 120ml lc»U«*UPtf&ffl*«* 

*lC?fii|^yjH.45g,ffiK»2.05g^bfflt 
LTSBEK^MJ^A 18.42g jSTcffJfcLT. £ 
Ht'K55» 31.24g t 200ml 05 5$fSEi:U» 
50%NaOH ;"8;arePH£ 12.8 ICHSLfcSjflE^, 



»*|::**«»fC 900 deg C nir&lcaaS&L 
[0009] 

(3)S**2.85g#t?64-*— *>H*« 12.85g 
180ml lcaL.«*L<E*<6tt#a 

^ic«ts?ffl 3.53g,mb*it uracil* 

7.59g.PH HSMiL-CJKKfc^MJ^A 
5.06g , S 7t IJ t L T tOI/ A 7 Jl/ f t K 
(37%)25.3ml £ 240ml (DjgjfctL PH12.8 iCffl 
»Lfc. 

*** ire e #-*-7f<^ftt«©7. ; 5'j -ic 
■tux i ftmsa^uctt.cti^aiiL.^ 



«*l=***il[TT» 900 deg C lM*l=ftl»L-C 
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min it dispersed with ultrasonic homogenizer. 

Until and about 1 hour after agitating, this is filtered, 
furthermore wash liquid becomes neutral, several rimes you 
washed with water. 

Heating to approximately 900 deg C lastly under hydrogen 
stream, alloying it treated platinum particle and nickel and 
cobalt in catalyst. 

[0008] 

While soaking platinum-carbon catalyst 8.8g which (2) 
platinum 1.95 g is included inboiling water reactor 120 ml, 
agitating it dispersed with the ultrasonic homogenizer. 

While next designating hydrazine hydrochloride 31 .24g as 
solution of 200 ml as the sodium tartrate 1 8.42greductant as 
nickel nitrate 1 .45 g* iron nitrate 2.05gcomplexing agent, 
throwing solution which adjusted pH 12.8with 50% 
NaOHsoiution, at total amount one time in slurry of 
aforementioned platinum-carbon catalyst, agitating 1 minute 
it dispersed with ultrasonic homogenizer. 

Until and about 1 hour after agitating, this is filtered, 
furthermore wash liquid becomes neutral, several times you 
washed with water. 

Heating to approximately 900 deg C lastly under hydrogen 
stream, alloying it treated platinum particle and nickel and 
iron in catalyst. 

[0009] 

While soaking platinum-carbon catalyst 12.85g which (3) 
platinum 2.85 g is included inboiling water reactor 180 ml, 
agitating it dispersed with the ultrasonic homogenizer. 

Next as copper sulfate 3 . 5 3 g % complexing agent 
formaldehyde (37%) it designated 25.3 ml as solution of 240 
ml as sodium hydroxide 5.06g % reductant as tartrate 7.59g* 
pH adjustment medicine and adjusted the pH 12.8. 

While throwing this solution at total amount one time in 
slurry of theaforementioned platinum-carbon catalyst, 
agitating 1 minute it dispersed with ultrasonic homogenizer. 

Until and about 1 hour after agitating, this is filtered, 
furthermore wash liquid becomes neutral, several times you 
washed with water. 

Heating to approximately 900 deg C lastly under hydrogen 
stream, alloying it treated platinum particle and copper in 
catalyst. 

[0010] 

As description above platinum alloy catalyst for phosphoric 
acid type fuel cell of each Working Example which 
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[0011] 



isproduced, platinum alone particle and nickel* cobalt* 
iron* copper or other base metal alone particle quite were 
little, in addition the alloy composition ratio of platinum and 
base metal l : got near to l, deviation of the composition ratio 
between alloy microparticle in catalyst decreased 
considerably. 

And place where these platinum alloy catalyst are used for 
phosphoric acid type fuel cell, elution resistance improved 
considerably, initial activity with half battery improved 2 - 
5%. 

Furthermore platinum on carbon support, it becomes activator 
of electroless plating,plating component precipitates by all 
means on platinum. 

Therefore, generally because plating component precipitates 
in same wayeven with palladium which is known as activator 
of electroless plating, the catalyst which even in palladium 
and mixture of those and alloy is superiorin same way in 
seizure resistance* activity is obtained, it is possible , yousay 
in addition . 

[OOll] 

[Effects of the Invention] 

Sort above according to manufacturing method of platinum 
alley catalyst for phosphoric acid type fuel cell of the this 
invention, platinum alone particle and base metal alone 
particle quite are little, in addition deviationof alloy 
composition ratio of platinum and base metal is little 
considerably, thecase where it uses for phosphoric acid type 
fuel cell elution resistance and activity platinum alloy catalyst 
which it can improve can be acquired. 
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